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DETAILED ACTION 

1 . Applicant's response and amendments received October 20, 2005 is 
acknowledged. 

Claims 1-5, have been amended. 

Claims 32-38 have been added. 

Claims 6, 22, 23, 26-28, and 30 are canceled. 

Claims 1-5, 7-21, 24, 25, 29, and 31-38 are pending in the instant application. 

Applicant's election without traverse of Group I, claims 1-5 and new claims 32- 
38, drawn to MATER polypeptides, and the species of ATP/GTP binding domain, in the 
reply filed on October 20, 2005 is acknowledged. The search of the prior art has been 
extended beyond the elected species. 

Claims 7-21 , 24, 25, 29, and 31 are withdrawn from further consideration 
pursuant to 37 CFR 1.142(b) as being drawn to a nonelected inventions. Election was 
made without traverse in the reply filed on October 20, 2005. 

Claims 1-5 and 32-38 are under examination as they read on MATER and variant 
MATER polypeptides. 
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Applicant is reminded to update the status of all applications disclosed in the 
instant specification, especially those to which priority has been claimed in the first line 
of the specification. 

Information Disclosure Statement 

2. Applicant's IDS forms received January 16, 2004 and June 27, 2005 are 
acknowledged and have been considered. 

Priority 

3. Applicant's priority claims to US provisional application 60/241,510, filed October 
18, 2000, to PCT/US01/10981 filed April 4, 2001 and to PCT/US02/09776 filed March 
29, 2002 are acknowledged. The provisional application does not disclose the full- 
length polypeptide or polynucleotide sequence of human MATER (i.e., it does not 
disclose SEQ ID NO:23 and SEQ ID NO:24), and PCT/US01/10981 does not appear to 
disclose support for the various recited locations of putative functional domains, such as 
a PAAD-DAPIN domain, within the sequence of MATER. As such, it appears that the 
proper priority date for examination of the instant claims in view of prior art is as follows: 



October 18, 2000- 
April 4, 2001 - 
March 29, 2002 - 



Claim 37 

Claims 1, 32, and 38 
Claims 2-5, and 33-36 
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Specification 

4. The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code. Applicant is required to delete the embedded 
hyperlink and/or other form of browser-executable code. See MPEP § 608.01 . 
Examples of such code can be found in lines 1 i-15 of page 38. 

The specification is also objected to because "oxireductase" in line 34 of page 38 
should be oxidoreductase as is recited in the instant claims. 

The title is also objected to because it does not clearly identify the claimed 
subject material. A possible title that is more descriptive is "Polypeptides of MATER, a 
Maternal Antigen That Embryos Require", or something similar that specifies the subject 
mater of the instant claims. 

The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 2-5 and 33-36 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Specifically, these claims recite domains 
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consisting of amino acids X to Y and refer back to a base claim that recites many 
potential sequences. As such, the identity and sequence of the amino acid string 
recited in these dependent claims is not clean Amendment of the claims to indicate that 
the recited domains consist of amino acids X to Y of SEQ ID NO:24, for example, would 
be one way to overcome this rejection. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claims 1-5 and 32-38 are rejected under 35 U.S.C. 112, first paragraph, because 
the specification, while being enabling for the isolated MATER polypeptide consisting of 
SEQ ID NO:24 or encoded by SEQ ID NO:23, does not reasonably provide enablement 
for polypeptide fragments comprising SEQ ID NO:2 or SEQ ID NO:4, for variant 
MATER polypeptides, or for polypeptides that hybridize to SEQ ID NO:1, SEQ ID 
NO:3,or SEQ ID NO:23. The specification does not enable any person skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and use the 
invention commensurate in scope with these claims. 

Applicant has claimed a genus of polypeptides consisting of the full length 
MATER polypeptide (SEQ ID NO:24, encoded by SEQ ID NO:23), MATER fragments 
(SEQ ID NO:2,encoded by SEQ ID NO:1, and SEQ ID NO:4 f encoded by SEQ ID 
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NO:3), and variant MATER polypeptides and polypeptide fragments that contain at least 
1 amino acid that is different from the sequence disclosed of wild type human MATER. 

It was known in the prior art that MATER expression was important for the 
development of embryos beyond the two cell stage, although the exact function of 
MATER was not known (see the entirety of Tong et al., of record as C25 on the IDS 
received 1/16/04, particularly page 285, the first paragraph of the right column). Tong et 
al. hypothesized that MATER functions as a ribonuclease inhibitor due to the 
identification of a putative ribonuclease inhibitor domain through homology analysis (see 
particularly page 285, the first paragraph of the right column and figure 4). The instant 
specification indicates many potential roles for MATER in embryogenesis (see from line 
10 of page 29 to line 10 of page 30) and argues against the ability of MATER to function 
as a ribonuclease inhibitor (see particularly lines 16-18 of page 29), but guidance as to 
which of the proposed functions are required to support embryogenesis is not clear. 
Note that the claimed polypeptides are not recited as having any function in 
embryogenesis, and that claims which do contain functional language indicate that the 
claimed polypeptide lacks the recited functionality. 

Applicant has claimed MATER polypeptide fragments as well as variant MATER 
polypeptide sequences, with variants defined as having one or more amino acids 
changed from the wild type MATER sequence (see particularly lines 18-30 of page 15 
and lines 14-28 of page 20). Note that sequences that hybridize to SEQ ID NO:1, SEQ 
ID NO:3 or SEQ ID NO:23 can contain nucleotide mismatches, and as such they 
encode variant MATER polypeptides. The specification indicates that MATER 
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sequence variants are possible and indicates putative structural domains that are found 
within the full length MATER sequence of SEQ ID NO:24 (see particularly lines 4-15 of 
page 23 and Figure 14B). These regions were determined based upon homology with 
proteins of known function (see particularly lines 9-35 of page 38), but it does not 
appear that these domains were experimentally verified to have predicted function, such 
as the ability to bind ATP or to have oxidoreductase activity. The specification does not 
appear to disclose which, if any, of the computationally identified domains are important 
for the survival of the embryo beyond the two cell stage, the only property that can be 
ascribed to MATER with any certainty. Indeed, it is not clear that the disclosed 
sequence fragments of full-length MATER (i.e. SEQ ID NO: 1-4) are sufficient for the 
defined functional property of being important for the survival of the embryo beyond the 
two cell stage, and no data concerning the biological activities MATER fragments, or the 
function and biological properties of variant MATER polypeptides, appear to be included 
with the specification. 

Skolnick et al. (Trends in Biotechnology, 18:34-39, 2000) teach that the skilled 
artisan is well aware that assigning functional activities for any particular protein or 
protein family based upon sequence homology is inaccurate, in part because of the 
multifunctional nature of proteins (see particularly the Abstract and the section titled 
Sequence-based approaches to function prediction on page 34). Even in situations 
where there is some confidence of a similar overall structure between two sequences, 
only experimental research can confirm the artisan's best guess as to the function of the 
structurally related sequence (see in particular the Abstract and Box 2 on page 36). 
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The complexity of the problem of assigning function based on homology rises as the 
percent similarity or identity falls (see Whisstock et al., Quarterly Reviews of Biophysics, 
2003, 36:307-340, particularly the sentence that spans pages 321 and 323). Applicant 
discloses that the putative domains identified within the polypeptide of SEQ ID NO:24 
have been identified through homology, and applicant appears to speculate that such 
domains are important for function. However, neither the specification nor the prior art 
appear to clearly indicate what structural region(s) of MATER are essential for 
maintenance of its biological function in promoting embryogenesis beyond the two cell 
stage since all that appears to be known is that when MATER polypeptide is missing in 
a knockout mouse, embryos do not survive past the two cell stage. Applicant has 
speculated that the presence of leucine rich repeats (LLR) in MATER indicates that 
these computationally identified LLR are important for protein-protein interactions 
between MATER and other cellular proteins (see particularly lines 29-32 of page 38). 
The prior art does recognize that LLR are important for interactions with other proteins, 
but the presence of an LRR in a particular protein does not provide any guidance 
concerning the function of the LRR containing protein or the identity of other proteins 
that interact with the LRR containing protein (Kobe et al., of record as C12 on the IDS 
received 1/16/04, see entire document, particularly the second paragraph of page 7 and 
the second complete paragraph of page 9). As such, it is not clear what domain(s) of 
MATER are important for its disclosed biological activity of promoting embryogenesis 
beyond the two cell stage, and it is not clear what changes, if any, can be made to its 
sequence that maintain the disclosed function. 
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All variant MATER polypeptides are recited as being specifically bound by 
MATER-protein specific binding agents. The specification provides non-limiting 
examples of such agents as anti-MATER antibodies or as soluble receptors for MATER 
(see particularly lines 25-29 of page 18). As has been discussed previously, the 
specification does not disclose the identity of any receptors or other polypeptides that 
bind MATER, and the identification of domains within MATER based on homology also 
does not identify polypeptides that may act as receptors for MATER. The specification 
does disclose antibodies that bind MATER (see particularly the paragraph that spans 
pages 18 and 19, and Example 17). The utilities disclosed by the instant specification 
concerning anti-MATER antibodies include their use to quantitatively and semi- 
quantitative^ detect the presence of MATER antigen in biological samples obtained 
from human patients via immunoassays (see particularly lines 29-31 of page 51 and 
Example 19). As such, anti-MATER antibodies must be capable of binding to the 
native, wild type sequence of MATER that is found in patients. Colman et al. teaches 
that even single amino acid changes in an antigen can abolish the binding of an 
antibody to the antigen (Research in Immunology, (1994) 145:33-36, see entire 
document, particularly the right column of page 33). Therefore, variant MATER 
polypeptides with one or more sequence changes may not be bound by the anti- 
MATER antibodies disclosed in the instant specification. Note that the specification 
does not appear to teach the specific alterations to the wild type sequence of MATER 
that maintain binding with antibodies or other ligands that recognize wild type MATER, 
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or conversely, which changes cannot be made to the sequence of MATER without 
destroying reactivity. 

Therefore, given that neither the specification nor the prior art indicate the 
precise role played by MATER in embryogenesis, that neither the specification nor the 
prior art appear to indicate which domain(s) of MATER are important for its biological 
activity, that assignment of function based upon homology is often inaccurate and 
hence unpredictable as evidenced by Skolnick et al. and Whisstock et al., the teachings 
of Kobe et al. which indicate that even if a domain is identified in a protein, the presence 
of this domain does not lead to knowledge of the protein's function or to knowledge of 
the ligands that bind said protein, the apparent lack of data concerning confirmation that 
the domains identified by applicant in MATER via homology-based computational 
methods are functional and have the appropriate activity, such as ATP binding or 
oxidoreductase activity, the apparent lack of data concerning the ability of fragments of 
MATER, such as SEQ IDS NO:2 or SEQ ID NO:4, to play a role in embryogenesis, the 
fact that none of the recited MATER variants are required to have any functional activity, 
and the fact that it is not clear that a variant MATER polypeptide can be bound by 
disclosed MATER-protein specific binding agents, a skilled artisan would not expect any 
polypeptide sharing less than 100% identity with the full length sequence of MATER 
(SEQ ID NO:24) to retain the functional properties of promoting embryo survival beyond 
the two cell stage. As such, a skilled artisan would be unable to make and use the full 
breadth of applicant's claimed polypeptide sequences without first conducting additional 
research. 
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7. Claims 1-5 and 32-38 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claims contain subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventors, at the time the application 
was filed, had possession of the claimed invention. 

Applicant is in possession of a polypeptide consisting of SEQ ID NO:2, SEQ ID 
NO:4, or SEQ ID NO:24. 

Applicant is not in possession of isolated variant MATER polypeptide sequences. 

Applicant has broadly claimed polypeptide sequences that are variants of 
disclosed sequences, wherein a variant has at least one, but potentially more, sequence 
differences from the disclosed polypeptide sequences (see particularly form lines 18-25 
of page 1 5 and lines 14-28 of page 20) and has the recited property of being bound by a 
MATER-protein specific binding agent (see also lines 25-29 of page 18). Note that the 
recited polynucleotides that hybridize can contain sequence variations, and hence they 
encode variant MATER polypeptides. Binding agents are disclosed as including 
antibodies and soluble receptors, but the identity of such receptors does not appear to 
be disclosed by the instant specification. Kobe et al. teach that even if a protein is 
predicted to contain a particular structural domain, the presence of this domain does not 
provide guidance to the identity of other polypeptides that bind said protein (of record as 
reference C12, see entire document, particularly the second paragraph of page 7 and 
the second complete paragraph of page 9). The specification also discloses anti- 
MATER antibodies and teaches their use in quantitatively and semi-quantitatively 
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detecting the presence of MATER antigen in biological samples obtained from human 
patients via immunoassays (see particularly lines 29-31 of page 51 and Example 19). 
As such, anti-MATER antibodies must be capable of binding to the native, wild type 
sequence of MATER that is found in patients. Colman et al. teaches that even single 
amino acid changes in an antigen can abolish the binding of an antibody to the antigen 
(Research in Immunology, (1994) 145:33-36, see entire document, particularly the right 
column of page 33). Therefore, variant MATER polypeptides with one or more 
sequence changes may not be bound by the anti-MATER antibodies disclosed in the 
instant specification. 

Applicant has recited various regions of MATER in which mutations from the wild 
type sequence of MATER can be located. These regions were identified using 
computer based homology programs (see particularly lines 9-35 of page 38), but it does 
not appear that these domains were experimentally verified to have predicted function, 
such as the ability to bind ATP or to have oxidoreductase activity. The specification 
does not appear to disclose which, if any, of the computationally identified domains are 
important for the survival of the embryo beyond the two cell stage, the only property that 
can be ascribed to MATER with any certainty. Indeed, it is not clear that the disclosed 
sequence fragments of full-length MATER (i.e. SEQ ID NO: 1-4) are sufficient for the 
defined functional property of being important for the survival of the embryo beyond the 
two cell stage, and no data concerning the biological activities of MATER fragments, or 
the function and biological properties of variant MATER polypeptides, appear to be 
disclosed by the specification. 
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Skolnick et al. (Trends in Biotechnology, 18(1):34-39, 2000) teach that the skilled 
artisan is well aware that assigning functional activities for any particular protein or 
protein family based upon sequence homology is inaccurate, in part because of the 
multifunctional nature of proteins (see particularly the Abstract and the section titled 
Sequence-based approaches to function prediction on page 34). Even in situations 
where there is some confidence of a similar overall structure between two sequences, 
only experimental research can confirm the artisan's best guess as to the function of the 
structurally related sequence (see in particular the Abstract and Box 2 on page 36). 
The complexity of the problem of assigning function based on homology rises as the 
percent similarity or identity falls (see Whisstock et al., Quarterly Reviews of Biophysics, 
2003, 36:307-340, particularly the sentence that spans pages 321 and 323). Applicant 
discloses that the putative domains identified within the polypeptide of SEQ ID NO:24 
have been identified through homology, and applicant appears to speculate that such 
domains are important for function. However, neither the specification nor the prior art 
appear to clearly indicate what structural region(s) of MATER are essential for 
maintenance of its biological function in embryogenesis beyond the two cell stage since 
all that appears to be known is that when MATER polypeptide is missing in a knockout 
mouse, embryos do not survive past the two cell stage. As such, it does not appear that 
the specification discloses the structure of MATER that must be maintained to ensure 
the survival of an embryo past the two-cell stage or conversely what structures can be 
mutated without impairing embryo survival. 
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Therefore, given that variant MATER polypeptides must be bound by antibodies 
that recognize wild-type MATER in patient samples, that Colman teaches that even 
single amino acid differences in an antigen can abolish antibody-antigen binding, that 
the identification of putative domains in a molecule does not identify the ligands that 
bind said molecule as taught by Kobe et al., that the identification of the domains within 
MATER to be mutated were identified using a computer based homology approach that 
can often give incorrect assignments as taught by Skolnick et al. and Whisstock et al., 
that the specification does not appear to teach the specific sequence of any MATER 
variant, and that based upon the specification it is unclear what mutation or variants of 
the sequence of wild type MATER (SEQ ID NO:24) can or cannot be made 
commensurate with maintenance of the biological activity of MATER in somehow 
promoting embryogenesis beyond the two cell stage, a skilled artisan would reasonably 
conclude that applicant was not in possession of the claimed genus encompassing all 
MATER variant polypeptides. Applicant is directed to the Guidelines for the 
Examination of Patent Applications Under the 35 U.S.C. 1 12, § 1 "Written Description" 
Requirement, Federal Register, Vol. 66, No. 4, pages 1099-1111, Friday January 5, 
2001. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

9. Claims 1,2, 32, 33, and 38 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ramkumar et al., US2004/0043452 A1 (see entire document). 

Ramkumar et al. disclose the polypeptide sequence of EMBRY-1, as well as 
sequence fragments and derivatives of EMBRY-1, and teach antibodies that bind 
EMBRY-1 and its derivatives (see entire document, particularly the abstract and 
paragraphs 11-16, 19, 59-61, 121, 167-170, 174,175, 177, 181 and claims 1,2, 11, 56, 
and 57). 

EMBRY-1 is 93.6% similar to SEQ ID NO:24, and as such EMBRY-1 is a variant 
MATER polypeptide (see enclosed sequence search notes). Note that EMBRY-1 differs 
from SEQ ID NO:24 in the putative LRR consisting of amino acids 895-918 of SEQ ID 
NO:24, and that it comprises SEQ ID NO:4 (see sequence search notes). Given that 
the instant specification does not appear to disclose which residue or residues in the 
LRR consisting of amino acids 895-918 of SEQ ID NO:24 mediate interactions with at 
least one protein in a cell, it appears reasonable that mutation of any amino acid in this 
region creates a variant MATER protein with a differential interaction with at least one 
protein in a cell and hence claim 33 has been included with this rejection. 

Therefore, the prior art anticipates the instant invention 



10. 



No claims are allowable. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Szperka whose telephone number is 571-272- 
2934. The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christina Chan can be reached on 571-272-0841. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Michael Szperka, Ph.D. 
Patent Examiner 
Technology Center 1600 
January 03, 2006 



Patrick J. Nolan, Ph.D. 
Primary Examiner 
Technology Center 1600 




